This article analyzes the process of changing the concentration of enrofloxacin in blood plasma in dogs after a single intravenous injection of the substance. Three mathematical models are proposed -algebraic and two models, based on a differential equation of first and second order. Identification of their parameters has been performed. Based on Akaike information criterion corrected as the best model was chosen the represented by a second-order differential equation. Three equations are identified and the exact numerical values of their parameters are obtained. For the evaluation and comparison of the three models, Akaike information criterion was used. The best results showed the second-order differential model. It will be used in future developments.
INTRODUCTION
Enrofloxacin is an antibacterial drug from the group of fluoroquinolones for use in veterinary medicine [2, 4] . In [1] , the change in its blood plasma concentration in dogs was studied in three ways of drug treatment -intravenous and subcutaneous injection and internal administration. Algebraic equations of these changes were compiled and their dynamic parameters compared. When describing dynamic processes, it is natural to use models based on differential equations. The established monotonic concentration change process is appropriate to be described with a first or second order differential equation. Of the three candidates for a mathematical model, it must be indicated that one meets a pre-selected criterion. The purpose of this article is to select a mathematical model and assessment criterion that best approximates the change in enfufloxacin concentration in blood plasma in dogs after a single intravenous injection of the substance.
MATERIAL AND METHODS
The methodology for conducting the experiment and reporting the results are outlined in [2] . The data is represented by their mean value and standard deviation.
Software used
The data processing and analysis was carried out with specialized software from the KORELIA family. The User-Oriented Interface [12] and the Exploration Process Recognition module [8, 11] facilitate data entry and support the choice of a mathematical model. The identified equations [7] can be analyzed and compared by a number of parameters [9] and thus find the most appropriate for the particular set [10] . The minimization of the square error was used as the optimization criterion. A qualitative criterion for assessing the proximity of identified parameters to the experimental data of a particular model is the coefficient of determination R 2 . Since three models are described with different equations, it is not permissible that their proximity to the data be assessed by the determinant factor. Appropriate for this case is Akaike information criterion, AIC [3, 6] .
When the number of information points N is small compared to K ( , it is necessary to use the corrected version of the Akaike information criterion (AICc) [5, 6] . (2) If N → ∞ the values of the two criteria are approaching. In cases where the results of the AICc are very close, it is necessary to use additional criteria to assess the models. From AICc, the model's reliability can be calculated (Probability of the model -).
where:
,numbers of the models compared.
When comparing, the Evidence Ratio (ER I,J ) can also be used, representing the relationship of the reliability of two compared models:
Mathematical models
Three mathematical models have been identified.
where: Nnumber of information points; D (Q) 2sum of the squares of the verticals deviations from each data point to the "optimal" approaching curve Knumber of identification parameters
Algebraic model (Model 1)
In [1] , the algebraic model used, which is a solution of the first order differential equation.
where: U(t) -a dose of enrofloxacin; C 0initial value.
Identification parameters are: rthe rate constant of the process; Kcoefficient of sensitivity.
Differential first-order model (Model 2)
y(0) = C 0 -initial condition (6) where: U(t) -a dose of enrofloxacin Identification parameters are: rthe rate constant of the process; Kcoefficient of sensitivity.
Second-order Differential Model (Model 3)
It is presented by the equation: Identification parameters are: damping ratio; natural frequency; Kcoefficient of sensitivity. 
Model 3
The graphs of the models are in Figure 1 . Table 2 presents the parameters that are used to compare the three mathematical models. The values for R 2 , quadratic error, AIC and AICc were obtained using the identification software. The credibility of the model and the proof coefficient are calculated by formulas (3) and (4) . To choose a model, the corrected version of AIC is used, as the N and K research processes are relatively close. For the "optimal" model according to the AICc criterion, the one with the smallest value is selected. The implementation of this condition is the second-order differential model -Model3. The values of P I,J and ER I,J show that the three models differ from one another.
CONCLUSION
Based on the experiment, three mathematical models -algebraic, first order differential, and second order differential -have been developed describing the change in the concentration of enrofloxacin in blood plasma in dogs after intravenous treatment. Three equations are identified and the exact numerical values of their parameters are obtained. For the evaluation and comparison of the three models, Akaike information criterion was used. The best results showed the second-order differential model. It will be used in future developments.
